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Magnetoresistance Effect and XPS Study of Fe/CeOz/Fe—Co
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A series of Fe/Ce0,/Fe—Co tunnel junctions with CeO;
barrier layers ranging from 30 to 90A in thickness were
prepared by ion beam sputtering (IBS). Some Fe/Al
oxide/Fe-Co tunnel junctions were also made, to compare
the junction properties. The interface of the Fe/CeQO, bi-
layer was investigated by means of X-ray photoelectron
spectroscopy (XPS). Some junctions with a CeO; barrier
layer showed the ferromagnetic tunneling effect. The re-
sistance of junctions with a CeO, barrier layer was higher
than that of junctions with an Al oxide barrier. CeO, was
decomposed into Ce and O; by sputtering, and Fe was ox-
idized by sputtering O, molecules on the substrate. The
remaining Ce in the barrier layer reduced the junction re-
sistance.
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Fig. 1 Schematic of a junction.
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Fig. 2 Typical results for junctions with an Al oxide
barrier layer. (a) Junction resistance as a function of the
temperature. (b) Schematic of the junction resistance.
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Fig. 3 Properties of the 1000A Fe/60A CeO/1000A FeCo
junction at room temperature. (a) MR curve. (b) Magnet-
ization hysteresis curve.
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Fig. 4 Current-voltage characteristic of the 1000A Fe/40A
Ce0./1000A FeCo junction at room temperature.
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Fig. 5 Comparison of the junction resistance at room
temperature for two types of barrier layer, Al oxide and
CeOz.
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Fig. 6 Fe 2p XPS spectra of the 1000A Fe/CeO; bilayer.
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Fig. 7 Ce 3d XPS spectra of the 1000A Fe/CeO, bilayer.
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